Introduction
While untreated HIV infection in infancy is associated with a high risk of early mortality (Newell et al., 2004) , it is estimated that a third of HIVinfected infants experience slow-progressing disease with a 50% probability of survival to 16 years without treatment (Ferrand et al., 2009; Stover, Walker, Grassly, & Marston, 2006) . There is, however, a lack of empirical data as most HIV prevalence surveys exclude children or report age-aggregated surveillance data.
HIV diagnosis in children is often delayed until presentation with symptomatic disease (Ferrand, Bandason, Musvaire et al., 2010) . HIV testing in healthcare services relies on children having symptoms and may not be sufficient for timely identification of HIV-infected children. We investigated the burden of HIV among primary school pupils, and evaluated school-linked HIV counselling and testing (HCT) .
Methods
An anonymous HIV prevalence survey of primary schools pupils was conducted between January and November 2010. Six schools in six high-density suburbs of western Harare were randomly selected using two-stage weighted cluster sampling. Classes per grade were randomly selected, providing an average of 1000 pupils per school to achieve a target sample size of 6000 pupils.
Demographic data, school absenteeism were recorded, height and weight were measured and a *Corresponding author. Email: tbandason@brti.co.zw venous blood sample collected for anonymised HIV testing. HIV testing was performed using a rapid antibody test (Abbott Determine TM ), with positive tests confirmed using a different assay (SD Bioline TM ) and a discordant test result resolved using a third test (Oraquick TM ), on the same sample.
During the survey period, HCT was offered to teachers, pupils and their family members at community centres located in close proximity to each school. HCT for pupils was performed with the consent of and in the presence of parents/guardians. The study provided CD4 count testing, a month's supply of cotrimoxazole prophylaxis and referral to the nearest HIV services to individuals testing HIV positive.
Qualitative data were collected in four randomly selected study schools. Teachers, pupils (only grades 6Á7, age range 11Á13 years), parents/guardians and HCT counsellors participated in focus group discussions (FGD) (teachers 03; pupils 06; parents 05, counsellors 02), and informal interviews (parents/ guardians 07; counsellor 01; exit interviews with caregivers of children who underwent HCT 04). A total of 131 participated in discussions (interviews parents 03; FGD pupils 031; FGD parents 055; FGD teachers 029; FGD counsellors 05; exit interviews with caregivers attending for school-linked testing 08). There was equal gender representation among all groups. Teachers were randomly selected from those who stated they had a suspected HIVpositive pupil in their class. Playground observation was conducted in two schools.
Quantitative analysis was performed using STATA v10.0. Explanatory variables were examined for bivariate association with HIV and adjusted for confounding and school clustering. Qualitative discussions were audio recorded, transcribed and translated and analysed using grounded theory (Glaser & Strauss, 1967) .
Adult participants provided written consent, and pupils with parent/guardian consent gave written assent to participate. Ethical approval was obtained from the Medical Research Council of Zimbabwe and the Ethics Committees of the Biomedical Research and Training Institute IRB and the London School of Hygiene and Tropical Medicine.
Results

HIV prevalence
A total of 4386 (73%) pupils participated in the HIV prevalence survey. Median age was 9 years (IQR: 8Á11), 2387 (54%) were female and 784 (18%) were orphans (Table 1) .
HIV prevalence was 2.7% (95% CI: 2.2Á3.1%), significantly higher in 10 year olds vs younger pupils (3.5 vs 2.2%, p 00.008). There was no significant difference in HIV prevalence by gender, but orphanhood, stunting, wasting and being behind ]1 class grade for age were significantly associated with being HIV positive. After adjusting for covariates, HIV-infected pupils had four times higher odds of being orphaned (AOR 3.9; 95% CI: 2.3Á6.5) and 11 times higher odds of being stunted (AOR 11.2; 95% CI: 4.9Á25.7) ( Table 2) .
Uptake and evaluation of school-linked HCT
While 1886 individuals tested through the HCT service, only 47 (2.5%) were primary school pupils. HIV prevalence among children aged B15 years was 6.8%, significantly higher (p B0.04) than the survey prevalence, suggesting that parents/guardians of children who underwent HIV testing were likely to have suspected their child was infected (Table 3) .
Overall, guardians appreciated the benefits of HIV testing, and knew that effective treatment that would enable a child to live a healthy life was available (Table 4 : themes 1, 2, 3). However, this understanding did not apply when thinking about their child.
Two principal reasons were highlighted by parents/guardians for not testing their children: (1) parents' concerns that their child's HIV-positive status would unmask their own and (2) a desire to protect children from stigmatising experiences and ''knowing bad things''. Words like ''stressed'', ''isolated'', ''lonely'' and ''suicidal'' were used to describe their perception of a child's reaction to an HIV diagnosis. Pupils often concurred and playground observation confirmed self-isolating behaviour (Table 4 : theme 4). HCT counsellors, however, revealed that children's fears were a consequence of their parents/guardians' fears rather than their own (Table 4 : theme 2).
Counsellors stated that the ''language'' they had been trained to use to discuss HIV was centred on sexual transmission. This not only made discussing HIV with children difficult but also helped promote stigmatising behaviours towards children (Table 4: theme 2). Moreover, unlike in adults, HIV infection in children has visible manifestations like shorter stature, missed school and skin rashes (Berhane et al., 1997; Lowe et al., 2010; Padmapriyadarsini et al., 2009) , and pupils, parents and teachers described these manifestations as reasons they ''knew'' a child was HIV infected.
Parents expressed concern that their child's HIVpositive status would automatically disclose their own. This was especially true among men who are culturally responsible for decisions related to family health (Table 4 : theme 5). Parents expressed guilt for having infected their children and feared potential tension within the marital relationship and divorce if their HIV status was unmasked by the child's HIVpositive result (Table 4 : theme 5). These concerns resulted in discussions that focused on how to test without telling the child (Table 4 : theme 6). However, counsellors emphasised the need for children to know their HIV status and encouraged parents/guardians to tell their children during post-test counselling (Table 4 : theme 7). Teachers described strategies to counter-stigmatising attitudes within schools, such as sharing lunches (Table 4: theme 7 ).
Discussion
The study shows a substantial burden of HIV among primary school pupils. While we were unable to ask pupils about previous testing, it is likely that most HIV-infected pupils were undiagnosed (Ferrand, Munaiwa, Matsekete et al., 2010) . Children continue to be at risk of HIV infection because of inadequate coverage of interventions to prevent MTCT (average 59% in Southern Africa), and an ongoing risk of postnatal HIV transmission (Taha et al., 2007 (Taha et al., , 2009  . They all started screaming. To them this child is dying . . . it is a challenge. These people are screaming like this: what are they going to do to the child when they get home? How are they going to help this child? (HCT counsellor 3) 2.2 When they go to play with their friends, mothers would then say, 'Go away from here because you have AIDS. You will infect our children with AIDS. Move away and play at your house.' (FGD, cmty4, pupil1) 2.3 Sometimes they are scared; that concern is being driven by fear that this child is going to infect our children. [They ask questions like] 'how about my cup, how about my plate that he sometimes uses?' 'So if she sits on the toilet seat, are we not going to get infected?' (HCT counsellors 2&3) 2.4 If some of the children find out, [they] could just start avoiding her. Or refuse to play with her and they will be afraid of her. . . . so she might end up without any friends (FGD, cmty1, parent6) 2.5 For a child to tell another child..he can only laugh saying, 'so this is what you are like, where did you get it and the like?'
(informal interview, grade2 mother) 2.6 These are young people; . . . children can mock each other terribly. And it is not good for a child to be mocked. She will be stressed out and might end up thinking about things that are bad. Maybe she might think of committing suicide. Therefore I am saying it is good for the family to know only. (FGD, cmty4, parent10) (3) Evidence of a positive shift in perceptions 3.1 I think it is good. Isn't it we were talking about that boy [whose] father is late? His mother was ill and he has been ill for 12 years. I realized that when they got tested they supported one another and said, 'we are in this situation [together]'. I can actually see that it would be good if both the parent and the child are tested. (informal interview, cmty3) 3.2 Yes, as the child's parent I should also get tested. If my child tests positive to HIV, I should agree to get tested so that I will be able to get treatment together with the child. (FGD, cmty2, parent9) 3.3 Sharing helps. Sharing things like food helps because you will find some refusing to eat with her. (FGD, cmty2, teacher9) 3.4 I am not saying that she will not agree, but I want to say that if she has love for her brother's child, she could let her get tested. . . .
Because a person who wants someone to be tested is interested in protecting that person's health. (FGD, cmty1, parent2) (4) Internalised self isolating behaviour 4.1 During participant observation, pupils who were actively playing together tried unsuccessfully to include another child. When pressed, she acknowledged that she was 'sick' and was worried that she might pass on her illness to the other pupils if she played with them. (participant observation, cmty4) (5) A child's HIV status reflects that of the parents 5.1 There is no way that this child could have been infected except through me as the parent. (FGD, cmty1, parent7) 5.2 When you know [that your child is HIV '], that will make you die promptly. (informal interview, grade 4 mother) 5.3 I am afraid that when we go for testing as a family I might test positive to HIV while my parents are negative. I am afraid that they might wonder where I contracted it from. (FGD, cmty3, pupil6) 5.4 I would be worried that if my child is tested and is HIV positive, how about my own status? Maybe I am also HIV positive which will stress me out. (FGD, cmty2, parent1) (6) Test but don't disclose 6.1 I am not able to tell him. So its better that I tell my older sister in case I might travel and my child might need to take his pills. . . . and if he asks me 'what are [the pills] for?' I will tell him 'they are pills you are supposed to take for you painful stomach or headache.' Or I could tell him that 'these are pills for you to be good in school' so that he does not get frustrated. (informal interview, grade 2 mother) WHO & UNAIDS, 2011) . Limited availability of age-appropriate testing services results in many HIV-infected children remaining undiagnosed until presentation with a severe HIV-associated illness. This can occur in late childhood following many years of ill-health, that could have been prevented with earlier diagnosis (Ferrand, Munaiwa, Matsekete et al., 2010) . Our data indicate a high level of community awareness around benefits of HIV testing, but strong reluctance to have children tested, highlighted by low rates of children testing despite high uptake by adult family members. Concern among parents about unmasking their own status and about their children experiencing HIV-related stigma appears to be a stronger determinant of the decision whether to test their children than the perceived health benefits of testing, even when they suspect their children to be HIV infected. Parents/guardians' desire to protect their children against perceived stigma leads them to conclude that it is better for the child to remain undiagnosed than to experience the potentially negative psychosocial consequences of an HIV-positive diagnosis (Campbell, Skovdal, Mupambireyi, & Gregson, 2010) . Since guardian consent is legally required for a child to access testing, parents' reluctance to test their children poses a considerable, ethically challenging barrier for children's right to healthcare. Orphans, who are at highest risk of being HIV infected, may find it even more difficult to access HIV testing as a result of uncertain or changing guardianship (Figure 1) .
The HIV prevalence survey had a non-participation rate of 27%, mainly due to lack of parental consent. It is possible that parents who knew or suspected their child was HIV positive may have been more likely to decline consent, resulting in an underestimate of HIV prevalence. Another limitation was situating school-linked HCT outside school premises, in line with National policy.
There is a pressing need for effective strategies to address timely diagnosis of HIV in children. Existing policy that encourages health promotion initiatives could enable schools to be a model for delivering HCT to children (MIET-Africa, 2008; UNICEF, 2009 ). This will require a shift in attitude among parents/guardians and emphasis on providing safeguards against adverse consequences faced by children who are HIV positive. Strategies focused on increasing children's access to HIV testing must include interventions to address prevalent community attitudes. Teachers and healthcare workers also need training on how to reassure caregivers.
Delayed diagnosis puts children at high risk of severe morbidity and mortality. While addressing the 7.3 It is also difficult to [explain to] the child that they might have been infected by their mother or father. There is need to include biology which is difficult for a child to comprehend.
(HCT counsellor1) 7.4 At times you had to ask a child; 'before coming here with your parent or guardian, were you told anything about why you are here or do you understand what will be going on?'. You would then hear them saying 'they told me that we are here for this reason', which will be a different story altogether. It then becomes a challenge because you wouldn't know how to break the news to the child when she has not been told by the parent or the guardian.
(HCT counsellor2) psychosocial issues that accompany an HIV diagnosis is important, a child's right to good health remains critical. AIDS Care 1525
